Gentamicin and several other basic antibiotics were examined for their ability to adsorb to dog feces. It was found that 44 to 90% of all antibiotics studied were adsorbed to feces depending on the ratio of antibiotic to fecal material. Attempts to extract these antibiotics by acid treatment after adsorption onto feces were only partially successful since large portions of the bound materials were not removed.
Gentamicin and several other basic antibiotics were examined for their ability to adsorb to dog feces. It was found that 44 to 90% of all antibiotics studied were adsorbed to feces depending on the ratio of antibiotic to fecal material. Attempts to extract these antibiotics by acid treatment after adsorption onto feces were only partially successful since large portions of the bound materials were not removed.
Attempts to recover antibiotic activity from feces of dogs given oral doses of N-acetyl gentamicin resulted in poor recovery of the antibiotic after generation by the method of Wagman et al. (5, 6) . To determine where the loss of activity occurred, the N-acetyl gentamicin was mixed directly with dog feces; regeneration, however, again produced the same poor results. Further attempts to release the antibiotic by acid extraction resulted in the recovery of only a small additional amount of activity.
Similar experiments were carried out on gentamicin sulfate and the chemically related antibiotics neomycin, kanamycin, and paromomycin.
A search of the literature revealed no quantitative data on fecal adsorption of these compounds. Some related information was found in two papers by Poth et al. (2, 3) , who studied the effects of neomycin as an intestinal antiseptic and commented that "the quantity of neomycin in the feces is so high that the dilution factors are such as to make the actual numerical values inaccurate."
In view of the apparent lack of knowledge on this subject, the following study was undertaken to determine, if possible, the cause of the activity loss and subsequently to compare the adsorption characteristics of gentamicin and other related antibiotics.
MATERIALS AND METHODS
Feces. In the experiments to be described, dog feces were used in all instances.
Antibiotics. All antibiotic preparations were used in terms of their free-base activities. The following compounds were used: gentamicin and N-acetyl gentamicin (Schering Corp., Bloomfield, N.J.); neomycin (Upjohn Co., Kalamazoo, Mich.); kanamycin (Bristol Laboratories, Syracuse, N.Y.); paromomycin (ParkeDavis and Co., Ann Arbor, Mich.).
Fecal adsorption. To determine whether most activity was lost in the feces or in the feces filtrate, water was mixed with and allowed to stand in contact with feces for several hours. The samples were then centrifuged and filtered, and gentamicin sulfate was added to replicate portions of the filtrate, which were then submitted for assay. Studies with N-acetyl gentamicin. To determine whether some of the organisms in the feces might be responsible for causing degradation of N-acetyl gentamicin, fresh 24-h cultures of Escherichia coli, Staphylococcus aureus, Candida albicans, and Bacillus subtilis were prepared, and 1 mg of N-acetyl gentamicin per ml was added to each. The cultures were then incubated on a shaker for 3 h, and the antibiotic activity was regenerated by adjusting to 2 N in NaOH and placing on a boiling water bath for 48 h. After neutralization with 0.4 N H2SO4, each sample was assayed. Gentamicin sulfate was not used in this study because growth of all organisms except C. albicans would have been inhibited by the concentrations used.
Fecal time studies. Time studies were conducted by adding 70 g of feces to 250 ml of a solution (1 mg/ml) of gentamicin (base equivalent) and mixing in a blender. Samples were taken immediately and centrifuged, and the supernatants were assayed. The sampling process was repeated after 15-min, 30-min, 1.5-h, and 1-h intervals thereafter to a final sampling at 6.5 h.
Effect of fecal weight on adsorption. To determine whether the activity detected was dependent on the amount of feces present, studies were performed by varying the weight of the feces and keeping the amount of gentamicin sulfate added constant The bacteria found in the intestinal tract had little or no effect on the degradation or inactivation of N-acetyl gentamicin as shown by the recovery of active antibiotic after contact with these organisms (Table 1) .
The fecal adsorption time study with gentamicin showed that there was no further loss of antibiotic activity (indicating no further adsorption) regardless of the length of time the feces remained in contact with the gentamicin after 1 h and up to the end of the total time period studied (6.5 
h).
In experiments in which the feces weight was varied while the amount of gentamicin added remained constant, and subsequently in replicate studies where varying amounts of gentamicin were added to a constant weight of feces, the amount of activity adsorbed was found to be a function of the quantity of antibiotic available per gram of feces (Tables 2 and 3 ). a All calculations in terms of gentamicin base. A 150-ml amount of solution containing a constant amount (25.6 mg of gentamicin base equivalent) was used for each quantity of feces. As feces weight is decreased, the ratio of gentamicin to feces increases, resulting in greater quantity (in milligrams) of gentamicin per gram of feces. All calculations in terms of base content. A 150-ml amount of solution was used for each concentration.
The structurally related antibiotics gentamicin, neomycin, kanamycin, and paromomycin were similar to each other in regard to their adsorption to feces ( related with the number of free amino groups on the aminoglycosides and appeared to be quite distinct from the type of binding observed with polymyxins, for example. It also appeared to be unrelated to the binding of drugs to serum albumin.
A recent paper by Reiblein et al. (4) on binding of gentamicin to mycelium proposes some form of ionic binding as a possible reason. This is suggested, in part, by the non-specificity of the binding phenomenon, due to the general affinity of aminoglycosides for mycelium.
Whether the binding of aminoglycosides to tissue is related to their binding to mycelium or feces remains to be determined. The method by which this binding occurs is not obvious, but it may be an equilibrium-dependent reaction as suggested by the apparently complex relationship between quantity of adsorbent and amount of antibiotic present.
